Abstract
I. INTRODUCTION
This article concentrates on description of new algorithm of the liquid's dynamic based on cellular automaton. One of the well-known methods of modeling of liquids is Lattice gas automata model and its subspecies: FHP and HPP models [1] , [2] . The model presented in the article has several common features with FHP model or rather cellular automata grid form which is used in both models. Still presented algorithm is a new approach which has own benefits.
Main idea of the modeling of continuous dynamic of liquid using the cellular automaton lays in fact that the synergy of big quantity of microparticles leads to the emergent macroscopic phenomena. Cellular automaton is by nature discrete mathematical model which consists of array or, by other words, grid of cells that are essentially finite automatons and which interact with each other according to the set of predefined rules [3] . The state of the cell is basically any computable entity which is dictated by the need of the research. For example velocity and direction of liquid molecule. The matter of interest is behavior of the model "in large" which is relevant to the results obtained by analytical methods like Navier-Stokes equation [4] . From the perspective of computability cellular automats are natural representation of emergent phenomena [5] .
II. ANALYSIS OF RESEARCHES
Frish-Hasslacher-Pomeu (FHP) model variations like FHP-I, FHP-II are commonly used for liquid and gas modeling, [6] . FHP model was introduced in 1986 by Uriel Frisch, Brosl Hasslacher and Yves Pomeau.
The model works on hexagonal grid whose sites are connected with nearest neighbors by the links (Fig. 1) . Each site represents the fluid particle which moves along the links during the propagation step following an exclusion principle which states that only one particle is allowed to move along the link. Each particle is considered to be of constant mass and moves with unit velocity. After end of the propagation phase the collision phase begins. During this step particles that turn up to be in one site change their move directions according to preset rules.
The computation is representative in the sense of viscosity of moving fluid and velocity is derived from Reynolds law. The problem of determining the vorticity of a liquid flow in a tube (blood vessel) of finite dimensions reduces to solving a boundary value problem for the Helmholtz equation
where is the current function, is the radius of the cylinder, l is the length.
Vorticity is determined through the vorticity function
The Navier-Stokes equation for (in a cylindrical coordinate system):
Boudary conditions:
The solution of this nonlinear boundary value problem will be sought using the approximating Boltzmann equation [7] , whose solution is based on the use of cellular automata. Necessity of the parameter waves will be seen below during further analysis of algorithm. Describing cellular automaton we need to describe configuration of the grid, the state of the automaton cell, the neighborhood and the algorithm of evolution of the automaton.
As in the FHP model the grid of our model is hexagonal with pointy topped hexagons. The number of hexagons is CellsQuantity = rows·columns. Offset coordinate system, specifically "event-r" horizontal layout, is chosen for indexing the cell [7] .
Each cell has it's own index:
One of the main differences between presented model and FHP is that grid cell represents the moving particle, not the site of the liquid's space with velocity channels, which interacts with neighbors (description of interaction see below) and the state of the cell is its velocity decomposed along the abscissa and ordinate:
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In current version of algorithm the particle is allowed to move only forward.
Neighborhood of the Current Cell Index, which is the Cell Index, includes 4 cells: and based on chosen layout the rules to define the addresses of the neighbors are:
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UpRightNeighbor RightNeighbor and based on chosen layout the rules to define the addresses of the neighbors are: (2). y CurrentCellIndex  Whole experiment is based on the hypothesis that during collision of three particles which are represented by hexagons of the grid their impulses are decomposed as the binary fractal tree (Fig. 2) . Considering the unit mass of each particle it can be eliminated from the computations. Describing computation of evolution of cellular automaton we need two variables:
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CurrentCtepGrid NextCtepGrid
CurrentCtepGrid is defined in the global scope of the program and NextCtepGrid is defined in the Cellular automaton evolution procedure. The flow diagram of the procedure is described on Fig. 4 . From the flow-chart we can see that after transmitting impulse to the up left and up right neighbors the impulse of transmitter is set to 0 due to conservation law. Also there are traverse impulses in each row of the grid which eliminate each other leaving the edge effect. Transmission of the traverse impulse proceeds according to the general rules of cellular automaton Fig. 5 . From the Fig. 6 we can see that introduced hypothesis makes sense.
V. CONCLUSIONS
Animation of the presented cellular automaton evolution shows similarity with the shape of real ring vortex. Still it is just the beginning of the future researches either from physical and computational perspectives.
